Abstract. In the preceding paper (Paper I), we presented HI absorption spectra towards radio sources very close to the lines of sight towards twenty five bright stars against which optical absorption spectra had been obtained earlier, In this paper we analyse the results and draw some conclusions.
Introduction
In the preceding paper (Rajagopal, Srinivasan & Dwarakanath 1998 ; Paper I) we presented the results of a program to obtain the HI absorption profiles towards a selected sample of bright stars. As mentioned there, detailed optical absorption studies exist in the direction of these stars in the lines of NaI and Call. The motivation for such an observational program was also described in the previous paper. In the present paper, we wish to discuss the results obtained by us. There are two major issues that we wish to address and discuss later:
• Are the properties of interstellar clouds seen in optical absorption the same as those seen in HI emission and absorption in general? • What is the origin and nature of the faster clouds seen in optical and UV absorption? Let us elaborate a bit on the first issue. Although the general picture of the ISM that emerged from optical and radio observations, respectively, is the same, viz., clouds in pressure equilibrium with an intercloud medium, it has not been possible to directly compare the inferred properties. Whereas both the column densities and the spin temperatures of the clou ds have been estimated from HI observations, there have only been indirect and often unreliable estimates for the clouds seen in optical absorption. Our HI absorption measurements, combined with HI emission measurements in the same directions will enable us to directly estimate for the first time the column densities and spin temperatures of the clouds seen in optical absorption.
The second question mentioned above arises as follows. The existence of a high velocity tail in the distribution of random velocities of clouds was firmly established by Blaauw (1952) from the data obtained by Adams (1949) . As mentioned in Paper I, it was noticed quite early on by Routly and Spitzer (1952) that the faster clouds have a smaller NaI to CaII ratio than the lower velocity clouds. Early HI emission measurements (see Paper I for references) in the direction of the bright Ο and Β stars provided an added twist. Whereas the lower velocity clouds clearly manifested themselves in the HI emission measurements, the higher velocity clouds were not detected. To illustrate this point, we show in Fig. 1 the optical absorption features and the HI emission profiles towards the star HD219188. It may be seen that there is no counterpart in HI emission to the higher velocity optical absorption feature.
In the next two sections (sections 2 and 3) we will discuss the results of our absorption survey presented in Paper I. We shall classify the HI absorption features into two broad classes, viz., "low velocity" and "high velocity". It is of course
